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iMmmm 2002.10.22 

[1*321 LOW POWER FLIP-FLOP CIRCUIT 

[S3] fe^5!XI Ah 

[ii°!2E] 1-1998-104271-3 
[CHSieJ] 

[&S] ^&4= 

[CH £1213 EE] 9-1 998-000642-5 

i^m^^mm^m 2000-054081-9 

[£S2| ^SS2I] 

[£S2| S^SJI] AHN, YOUNG MAN 

[? 0 Ji^S!s] 700815-1233221 

[?32!S] 449-905 

g^is seiAi ^ise &&ai 48sixi ssmm ^3^^ 

306 e 801 s 
[^31 KR 
[£JM§^] m=? 

imm xii42^°i ^mm °\m m^, xii60£2i f?§ 

Oil 2|& SSl^AI g S^LIO. CHE-iei 

(en 

[4*4*S] 

[^l^iiS] 18 2 29,000 s 

[^^iiS] 0 2 0 2! 

0 2 0 2! 

[^AHi^S] 4 & 237,000 2! 

It™ 266,000 2! 

[1!¥AHW] 1. fi^AH- S All A| 
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^ til jus] 5. ^ tiiH5|s^ #^41Jl^ *j|<H*HI ^-¥- ^-t- M 

^S^tt tilJH5lS.^ ^^Alxl- ^ #^^lS7> ^>7l t^S^SS 

^4 ^.-g- £ji <M4 ^1^1 7> 2.^- ^ #^Ji°11 ^7)^1 tfl 

■¥- ^MH^lfe 3* ^HJ -2-3. 

£ 4 
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5]S{L0W POWER FLIP-FLOP CIRCUIT} 

^Al^l- M-Bf^fe £^^1^. 

£ 6^ £ 1, H 2, £ 3, ^ E 4<i cfl*V ^4i5.1- «1 

110, 210, 310, 410 : #3^2] 220, 330, 430 : ^iH^S. 

230 : *fl<Hs)S 240 : ^it^S 

340, 440 : vfl 1^3 3 3. 
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ITS 3 ^Hl 

<12> ^tiV^O.^., t-^«-(Flip-Flop)-8: -£ H 1-^^311(110), ^1- 

efl^l 7flolH(master latch gate) (120) , "}^E] efl ^(master latch) (130), ^2)H«- 
2fl*l TlMHCslave latch gate)(140) , ^ #3Hii 2(1^1 (slave latch) (150)1- 

. vflJf #e}^lJl(CK)7l- S--f(low) tfEfl^ ufl, n}iEl 2fl^] 7flolH(120)7> £r 5W*1 °J 

^ 41Jl(D)7> Efl ^1(130)5. Jl, #3H*L efl^l ?iMH(140)fe .2.= 

tfl-f #^^1^(CK)7V *H(high) i)^, *fl*l 7flo]^(i20)7> = 3 

oH ^l^(D)^ Hfl^l (130)5. <&JL, #3HJ± sfl*] Tflo] e (140)7} 

-gr ifl^- #^Jl(CK)7> S-f (low) ^Bfl^ «fl efl*l(130Hl ^s}**^ ^ 

% ^S(D)7> J=L efl*l (150)5 #3H«- efl^l (150 HI 41J17} #^ 

n ^-fofl, P}iE] Sfl^^ ^eflolti Sfl^oflAi^ Aljr<^ 

oflJE, 2^ #S^JL«- ^]*H vfl^- iHW^lfe ^U^fe *}^, 
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<w> #^44°H4 #^4^ ^±3.% #43^ ^34 45-4 

4 #4. 5. 2^ W^^H #3-1- #H <r ^2fl^ 45<^ 

^^Al^l- 444^7 5H3il5.4, <gsj £^7> ^-f #5^4(210H4 ± 

5.4 tt #4 71 4*fl, 45-4 <^ a1Jt( D )<4 #3 ^IJl(Q)* 4^*Kr 

Ul HI 2)5(220)4 ^1^- #§}AlJrofl ^444 4^ ^Hr 4^ #4^1- ^3 

4 71 ^ ^1^45(240)4 4^45(220)4 «lHl4t 4 -§-44 €ilH34 5(240)4 
#343l(PG0)1- 44*Rr *1H45(230)» ^44jl 5>14. ^1Jl(D)4 ^7} & 

4, 4445(230-1- **H4 1^1^45(240)4 #^^i^(pgo)7> #^44(210)5 

^4^7 ^Sf ^« 45^ ^^i£t #<?14. ^44, £ 2^1 5 

43 45^r °J^4^# #44Jl4 ^4444 #^^1^11- ^34 71 ^ 45 
^-£4^ ^55 ^1^45(240)7> ^.9_44 °1 -^44 ^ 4^57}- ^8^4. 

<15> £ 3£ #44444 4^ #^ T 5Ufe ^44 454 4€- 

4441: 444^ £^o £ a1 , xj)^ ^-«4 4 6,204,7073:^1 7fl444 oirf. j= 34 
544 ^44 45^r 4^45(330)4 4-^4 1^345(340)«- ^444, 

<^4Jl(D)4 ^7} no\)uY 4« #44Jr(CLK)4 ^444 4£ €^ £tt 

4^ #e}-g- 4^)444. 444, £ 34 ^44 s)s^ ^5-4 

^451- 4-S-44 ^o.je.5 5 2ofl 544 ^44 i-Ul-l- 454454 4 4 ^5 
1- *r 5£4. 44M ^345(340)^ €^€-§-4 <y^4s4D)4 #34Jl(Q)«- 
tilm*v ^44 4-r- #4^1s(CLK)« 4^44 4-^ #44l^» lHH4fe- 4544. 
zl^4, si 34 MM- 45^r #^1-1- 454 ^4^1^(D)4 #^41Jl(Q)4 4^ 

44 4«fl 4-^^ 4^345(340) 447]- 4434^ #^4. ^, and 44H(344)4 
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f^c^o] ^^ig^. sqa- #^A1^(CLK)^1 ^S}^ AND Tfl °1 B(344)2} ^*H1 

a] 5121^(330)^ #=H ^7l*>4. ^]B.S., H 3S] #^-§f- s]S^ wliH5lS(340)<2l 
^ti]^J7 ( #^#1-^ og^Al^ofl ^^-7> nJHfe #3^^ ^ #3 

<i?> ^. s.^ o. ^^^-i- ^ 5>i^ *n^Hr 
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33 *m *1<£3jl ^ S^^l^l* 1HW?M ^71 #^^12.^- ^71 *1 

^ ^ g-JL ^ oflxl^ ofl^ 7 > 5L^f- ^-71 3Y ^71^ iflJfS- 

<19> ^. ej-^ofl ttf^ 5]^^ ^7l vfl^^ SM^Sfe 1 ^ofl^ 

^7} a] i ^^oii *ii i <y^#7>3- ^7i *q 2 <a^^ *a 2 <a^*v# 7> 

41-7I 3-?- 3 2t=*l| ^l^Rr ^ Tfloje, ^€^^-°fl <3 

^ ±^ -%7] A] 2 2n£.<H| cg^s} TflolB ^7}^- <$7] Tfl 3 le=.«1| — 

511^1 ^-7># 7M^ PM0S H^l^E-i , A oM Til 3 i^E.3 T^1*H ^33 

*1<3£U 3^f #^Jl# #3*Kr ^l^SlS, ^ ^"71 3^ #^Jl3 #71 4i 

^5] Al^V ji tO^s} <q«- ti|^sl^ *8*Rr NAND 33.4 

<20> ^7) X\<£$\^±r ir^r 7)13 <y tf) ^ ^ ^ ^4. 

<21> pmoS H«ffl*l^fe 4>7l 7fl^lH7> 5.5 nfl #7] A) 3 t£t 

ol ^Ell^ -8-*l«Hr 71^ 

<22> oj^ a. ^ofl tc^ #fj#4 3-5^1 tflsfl 

<23> £ 4 ^ l-s^sM^ ^as]^ ^i^^r #<H ^ ^3 ^^AHlofl 4a s. 

^« sis* M-Ej-vfl^f S^olrf. £ 4^ slS^ °g^JL (D)# 
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(CKN)^ *)H*H ^(Nl)^ Ajif 4H4«H ^i=(N2Hl ^SRr 2fl*l 7flolH(450), 
#^Ai^(CK)^ ^ vflJjL #^^1^(CKN)^ ^1<H*H1 ^(N2)^ 2fl*H?l 
^ efl ^1(420), i.H.(N2)^ ^!*H ^^li €^#1-^ #^3L(Q)» ^ 

a] ^ ^ltf|B^(INV34), ii^(Nl)^ ^4 Efl^l(420)^ #^JL«- ^m^o} n 44* 
^=(N6H] #3*Rr tilM]S(430), iiJ=(N6)£l *)H*H1 ^ #^^1^(CLK)1- ^r^\ 
Jl ^ #^Jl(CKN)1- ^^1^1^ ^-¥-#3 ^5)^(440), ^ 

^IJl(CKN)!- ^*\5L #?^Jl(CK)# t^l #^^3^(410)1- 
<24> sfl^l 7flo}H(450)fe ^ 7flolB(TG20)S. ^S]^, #^^^(410)^ 

(INV32)S ^^4. 

<25> 5fl ^1(420)^ i^£(N2)£) AiSil- ic=(N3)<Hl #^j*Hr ^1^^) 

(INV35), iL=(N3)Sl Ai^l- 7]JL i^E.(N4Hl ^ltH^(INV36), 

^ ^ #^^l3l(CK)Sf v}]Jf #^a1s(CKN)21 *)H*H1 i^=(N4)^ ^JL# 

^ ^2=(N2H1 #^Kr ^ 7flolS(TC21)l- 

<26> til in 5] 5.(430)^ t=(Nl)Sl Ai^f tii^Ul ?1 Jl i^H.(N5Hl #^*Rr <?1 

tilBi(INV37), ^(Nl)^l ^IJll- ^*Kr 1 °d ^ i^L(N5)£l ^IJll- ^*Rr 
^1 2 °J^^1-1- 7Mi ^=(N3)^1 41 3: # ^5>J1 ic^(N6)^l ^l^Hr ^ ^1°1B 
(TG23), ^ ^=(N5)^1 Aijr-g. ^*>fe 1 ^(Nl)Sl ^Jr* ^4l*Kr 

^1 2 ^ ^ 7>^JL iL=(N4)5l 41 Jl* i^=(N6H ^i^Rr ^ ^1°1B 

(TG22)» ^l^tf. 
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<27> vfl-^ej ^-^s) 5.(440)^ ii=(N6)^l ^llt ^^A]7lZL ic£.(N7)<*ll £ 

^1^bKINV38), i.l= (N6)<H1 1 °d^^>^ ^JEL(N7H1 <£^.Q *\] 2 

^^>» ^ #^Jl(CLK)1- tJ=(N8Hl ^^Hr ^ TflojE 

(TG24) , ^^(VDDH <£^€ ^(N7)ofl <£^£ TflojH #*}<2}- iiH 

(N8H <$^& ^]}<£ ^41- PM0S(P-type Metal Oxide Semiconductor) B^*l^ 

Ei(MPl), l-^r7fl^ ^^Ei#(INV39 INV4D5. ^slJL i^(N8)^ ^JL* ^r^H 

±.^$1 *1<££U *Y£& #^^ls(CLKB)l- #3*Hr *l<d s} 3.(444), ^ <qjf 
#^Jl(CLK)4 ^l<gS]ZL tiV^i^ ^ #^^S(CLKB)1- 

^-fr *S*Rr NAND S]S(442)# T^lfr 1 }. 

<28> S. 5. 4^1 £)5.ofl tfl*}: b)-o1d 0 1 £ o14. 

<29> o]*}, £ 4^4 ^ 51- ^-S^ 4€- #^§1- 3^ tfl 

<30> iflJjL #^a]^(CK)7> ^>ol(high) ^Bfl^ «fl, sfl^l 7flolH(450)^ 

<y^JL(D)7} tiV^^ Ais^l ii=(Nl)^ 41JL7} afl*l (420)3. ^€4. ^^UUD^V 
*W ^^H^ i^JE.(Nl)^ icJ=(N2)^ ^IJ:^ S-f(low) ^-Efl7> £)oi l-Ht-i-Sl 
jL(Q)^r *W ^7> ^4. °1 2t=(N3)^ 4!JLtt #^Jl(Q)4 ^ 

^-Eflo] ^o] A o VBfl 7 > E]J1, ^=(N4)^ #Bj]7> ^4. ^ #^^lS(CK)7> 

SH Aj-Bflo^s.^. 7flolH(TG21)^ .2.5. €4. PM0S B^^l^ (MPl)fe- ^ 7fl°lH 
(TG24)7> SLS. 5)%^r nfl ^(N8)l- *M ^"EflS. -R-*|*Hr 7l^ 

(TG23)^ ^ 7flolE(TG22)^ ^4. °1 *fl , i^=(N3)^r «H 
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^ 7jMH(TG23)^ ii.E=.(N6)°fl *H ^"Hfll- #5^4. iLl=(N7)fe 4 V ^> SlJELS 

^ 7flolB(TG24)^ $L*S\5i PMOS H€*1^(MP1)^- £r i^H(N8)fe #31 
7> ^4. ^1^5] 5- (444) 2] ^1^^ 2]-^ #§}^!Jl(CLKB)ir A o v ^7> f- 

H#-f-2l ^^(DH $o.tS wl J27l(430)^ ic£.(N6)Sl efl^ 

# *W ^# NAND 7lHB(442)2l #^ Tfl^H *H #*fl» T^lt4. 

£4. #^##^1 ^^^1S(D)<H1 €^-7> <&SL& #e}aW410)5i ^fl^)* 

tfl«-#S] ^s)5.(440)# tiV£*fl ^7>>#£. <5>*1 <42H 

, SUM^ ^^IJUDH ^3*7> #3}«W410)^ I^^S. 

(440;HH i^^H] 2}^ ^^S-tt &7fl £4. 

< 32 > n>oJ ^Mo) <^A]Jr(D)<4 #^Jl(Q)7} S.^ *H(high)°l #E)HH <^Al 

5KD)7> 5.^- ^EflS. a}^, «1 jas) ^(430)^1 ^ 7llolH(TG22)7> £ ^Efl7> S)jl # 
^ 7flolH(TG23)^ ^-Efl7> £t}. efl^l (420)^1 ^(N3)^l ^IJi^ <^*1 ^>°1 ^ 
o]ji ^;EL(N4)2| s o. ^-Bflol 2 . S( 7llolH(TG22)^ S.^- ^iJll- ic 

J=(N6H ^(N7)^l ^IJlfe «H ^-Bfl7l- 5H ^ 7flolB(TG24)^ ^ £)JL 

PMOS B^l^EKMPD^r €4. NAND 7fl°lH(442Hl^r ^ #^^1^(CLK) 

^ *1<£ 3^(444)011 oi^fl ^^1 Al^l- ^1<^£1ji 21^- #^^1J1(CLKB)7> ^171-^4 

. «1 1 ^#§1 ^313.(440)21 21 «- #^A]^(CLK)i4 €^ 

7M^ Ais7l- ^4. 21-^- #^aijl(clk)7} ^-Efloii^ ^oi ^-Efls y>^^ £ 

# NAND 7flolH(442)2l #^J:2l ofl;^}. ^Sl:a, *1 3 5.(444)^ 21^ x1<£a1 

^ ^I2i^ 21 l-^Ai^(CLKB)7l- ^-EfloflA^ ^4- NAND Tflol 
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H(442)^ f^-ilJlS] f>}# 4|*]7> NAND 7flolH(442)Sl #^4!JLfe ^ ^fl^ 

#^-il^(CKN)7> s\JL 9lv\t](m32)£. ^€ #3*W410)^ ^ t^JL 

(CK)7> ^4. H 52] BH^oim ^ #^^15l7> iH^fe ^Hl*l S^l^H 

<34> il^£l,£2,£3l H^l^ S\g.Q 5L 4ofl ^ 

tiliil^ ^olcf. sj^^^g- #§}<0Jrcq ^*Hrfe lOOMHz^Jl 3.3 V^cf 

<35> £6-^5. l°fl HH^l" neflES ZL^ £^oltf. I 13f £ 6.2.3.^ ^ 

^ l-^AlJL^l cfl*V <^^1Jl£) €°1 «1^T°1 0.53 ol§}<y ^-fofl ^^3.7} 3.7)} #± 
<36> 1] 





£ 1SJ 2|M 


£ 2^1 2|sL 


£ 3^ 2|SL 




1 


158 


269 


233 


214 


1/2 


111 


156 


128 


107 


1/4 


88 


100 


81 


55 


1/8 


76 


71 


57 


28 


1/16 


70 


56 


44 


14 


1/32 


68 


49 


39 


8 


1/64 


66 


46 


35 


4 


1/128 


65 


44 


34 


2 



19-11 



1020020064666 #3 2003/6/11 

<37> #7HH*r £ «>^tb ^*H* #2:^ 71^ 
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1] 

^71 ^5)5.^ ^7} #34Ul«- ^71 ^ 

3171- ^7] MH^SS ^°]SL^ ^Sf TlH*KH, tiV^ 

£ ^ iH^l ?M ^7} ^ M^3L2f #7l JL ^ #3 

^IJlI- yl^el^(NAND)§H ^"71 €^ ^±4 ^ £jl 

2] 

*)1 l M*!, a o v 7 i iH^s^ 

Tfl 1 i^°lH ^"71 til iilSiSS] #11^] Jit- ^41 *H tiV^Al7lJl Tfl 2 ^ 

^Rr Til l 

#7] ^11 1 ^°fl ^1 1 ^^^7>fil- ^-71 711 2 i^ELofl 711 2 «33#*V 

1- 7>7l Aj- 7 ) ^1 3 ^coll ^iWb ^ TflolB; 

^€^^1 ^>54 #7l Til 2 i^L<Hl ci^^ 711 olH ^7>5} ^7} Tfl 

3 ^^1 <£1€ ^7># 7H^ PM0S H^fl^l^El ; 
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a *lfe3^8: *8*Hr NAND ^l*Hr ^8-2-3. ^ ^3.. 

MJt 1 ^ 3] 

[^T 1 * 4] 

*fl 2 *<H1 aJ-71 PMOS H^l^E^ 

^71 ^ 7flolH7> nfl # 7 ) 3 JnS.* *W ^-Eflji. -R-*l*Kr 7)^ 

* ^ 3# ^ 7i^^ «3» SIS. 



19-14 



1020020064666 



<&A: 2003/6/11 




19-15 



1020020064666 



^ 2003/6/11 



[51 2] 



210 

r 

; INV11 INV12 



CKN 



» 



INV13 



TG11 

( INV14 

— C^— 



LJ 



TG12 

J 



INV18 



4^- 



230^ 



-31 



INV19 



PGO 



MN1 
VGND 



V TG16 



INV15 



INV17 



TG13 



INV16 



TG14 



TG15 



!~220 



INV20 

*3- 



240 



■o 



<CLK 



VDD 
^[MN3! 



INV21 INV23 

" MN2 
INV22 INV24 1 



VGND 



19-16 



1020020064666 



^ Qx}: 2003/6/11 
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[5. 4] 
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